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LETTERS TO THE EDITOR
Sudden Death, Arrhythmic Events and
Measurements of Heart Rate Variability
Fauchier et al., in their recent report (1), have made an important
contribution to the use of heart rate variability for risk stratifica-
tion. However, I have some concerns about the data as presented.
Of concern in Table 3 in their article is the report that SDANN
was greater than SDNN in both of the groups with outcomes. This
reflects either a typographic or methodologic error. Also, in Table
3, mean rmsSD is much higher in the group with sudden death,
whereas ln HF is not different between the groups. This raises the
possibility that the high values for rMSSD are associated with
abnormal, nonrespiratory HRV, a phenomenon we have termed
“erratic sinus rhythm.” This possibility can be examined by looking
at the distribution of power in a power spectral plot or by plotting
heart rate tachograms and examining the pattern of heart rate
changes. Finally, in Table 3, Fauchier et al. (1) give values for ln
VLF power as computed by the Oxford scanner. In each case, VLF
power is even lower than HF power. Because VLF power is
ordinarily greater than LF power, which is greater than HF power,
it is clear that the Oxford scanner values for VLF are not
comparable to those reported by others who use research software.
Similarly, the relationship between this value of VLF and total
power, as described in the second paragraph of the discussion,
while conceivably valid for a 10-min window, cannot be compared
with the standard for 24-h–based total power, which reflects
primarily circadian rhythms, and cannot be obtained in a 10-min
window. The aforementioned tachograms, incidently, will also
reveal the presence of periodic respiration.
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REPLY
We welcome the opportunity to respond to the letter from Dr.
Stein regarding our article (1). Most of the considerations of this
letter are related to Table 3 in our study. These data were only
provided for general information about the patients with sudden
death and those with arrhythmic events or free of events. Because
the duration of follow-up is not taken into account, definitive
conclusion based on these data would certainly be inadequate.
Some of these patients may have low HRV, and may therefore be
considered to have a poor prognosis, but were free of events
because of a very short follow-up, as shown by the large standard
deviation of the duration of follow-up in this group (53 6 41
months). Therefore, analysis of variance was not performed on
these data. Moreover, we do not consider that rmsSD is really
higher in patients with sudden death (29 6 12 ms) as compared
with patients free of events (25 6 15 ms), and it is exactly similar
in patients with arrhythmic events (25 6 8 ms). The nonparamet-
ric Mann-Whitney U test on these data was also inadequate, but
found a nonsignificant p value when comparing rmsSD between
each group (p 5 0.4 to 0.9), because the difference is low as
compared with the standard deviation of this variable.
It may be surprising that SDA5 was superior to SDNN in
patients with outcomes. However, from a mathematic point of
view, it is certainly not impossible to see segments with a standard
deviation of their means superior to the standard deviation of the
overall series, particularly when the number of normal to normal
intervals is different in each segment, whether the heart rate is
different or after exclusion of ectopic beats or artifact. Table 1 gives
a simplified numeric example for confirmation.
Dr. Stein pertinently noticed that VLF was relatively low in
each group. Data were log-transformed after reviewing in the last
version of the article to achieve normal distribution. Calculation
was performed on the data in ms instead of ms2 for VLF, and we
apologize for this mistake. In fact, VLF was 6.9 6 1.1 ln ms2 in
patients free of events, 6.1 6 1.5 ln ms2 in patients with sudden
death and 6.6 6 1.3 ln ms2 in patients with arrhythmic events;
therefore, VLF was greater than LF and HF in each group. The
ratio of VLF to total power was calculated on data in ms2 before
the log transformation, as in the report of Mortara et al. (2).
Several complex phenomena may indeed participate to HRV in
clinical practice, in particular, in patients with congestive heart
Table 1. Three Segments of NN Intervals (in ms) of the Same
Duration (10,000 ms) with a Standard Deviation of the Means
of Each Segment Greater Than Standard Deviation of All NN
Intervals
1 2 3
1,000 830 1,260
1,005 825 1,255
1,000 840 1,245
995 830 1,235
990 845 1,250
995 815 1,260
995 830 1,255
1,005 830 1,240
1,010 840
1,005 830
835
850
Overall
Sum (ms) 10,000 10,000 10,000 30,000
Mean (ms) 1,000 833.33 1,250 1,027.78
SDNN (ms) 5.92 8.98 8.66 166.86
SD mean (ms) 171.23
NN 5 normal to normal RR intervals; SD 5 standard deviation.
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